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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide an conductive endless belt having excellent 
strength, especially excellent bending durability, creeping resistance and 
further dimensional stability as a resin film belt used for tandem type, 
intermediate transfer type and tandem and intermediate transfer type image 
forming devices, and to provide an image forming device using the endless belt. 

SOLUTION: When the driving shaft direction of the tandem type conductive 
endless belt for transfer and carrying is defined as an x-axis, the traveling 
direction of the belt is defined as a y-axis, a direction perpendicular to the 
surface of the belt is defined as a z-axis, and the glossiness of the surface 
of the belt corresponding to light made incident from a direction where an 
angle formed from the z-axis to the x-axis is 60° is defined as GV, and the 
glossiness of the surface of the belt corresponding to the light made incident 
from a direction where an angle formed from the z-axis to the y-axis is 60° 
is defined as GH, relation shown by the following expression (I) 0.5<GV/GH<2.0 
holds between GV and GH. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the conductive endless belt (it is also 
only hereafter called a "belt 1 ') used in case the toner image which supplied the developer 
to image formation body surfaces, such as a latent-image supporter holding an 
electrostatic latent image, and was formed in the front face is imprinted to record media, 
such as paper, and the image formation equipment using this in the electrostatic recording 
process in electrophotography equipments, electrostatic recording equipments, etc., such 
as a copying machine and a printer. 
[0002] ' 

[Description of the Prior Art] From the former, in the electrostatic recording process in a 
copying machine, a printer, etc. The front face of a photo conductor (latent-image 
supporter) is electrified uniformly, and an electrostatic latent image is formed by 
eliminating electrification of the part to which the image was projected on this photo 
conductor from optical system, and light shone upon it. First, subsequently The approach 
of printing is taken by supplying a toner to this electrostatic latent image, forming a toner 
image by electrostatic adhesion of a toner, and imprinting this to record media, such as 
paper, OHP, and printing paper. 

[0003] In this case, also in the color printer or the color copying machine, although a 
print is fundamentally performed according to said process, in color printing, the process 
for reproducing a color tone using the toner of four colors of a Magenta, yellow, 
cyanogen, and black, piling up these toners at a predetermined rate, and acquiring a 
required color tone is required, and in order to perform this process, some methods are 
proposed. 

[0004] First, in case a toner is supplied on a photo conductor and an electrostatic latent 
image is visualized like the case where monochrome printing is performed, negatives are * 
developed to the 1 st by piling up the toner of four colors of said Magenta, yellow, 
cyanogen, and black one by one, and there is a multiplex development method which 
forms the toner image of a color on a photo conductor in it. According to this method, it 
is possible to constitute equipment in a compact comparatively, but by this method, there 
is a trouble that control of gradation is very difficult and high definition is not obtained. 
[0005] By preparing four photoconductor drums in the 2nd, and developing the latent 
image of each drum with the toner of a Magenta, yellow, cyanogen, and black, 
respectively Four toner images, the toner image by the Magenta, the toner image by 
yellow, the toner image by cyanogen, and the toner image by black, are formed. There is 



a tandem system reproducing a color picture by arranging in one train the photoconductor 
drum in which these toner image was formed, carrying out a sequential imprint and 
putting each toner image on record media, such as paper, on a record medium. Although 
a good image is obtained, this method will be in four photoconductor drums and the 
condition that the electrification device established for every photoconductor drum and 
the developing-machine style were put.in order by one train, and it will become 
expensive while equipment is enlarged. 

[0006] The example of a printing section configuration of the image formation equipment 
of a tandem system is shown in drawing 3 . Four printing units constituted from the photo 
conductor drum 1, the electrification roll 2, the development roll 3, a development blade 
4, a toner supply roll 5, and a cleaning blade 6 are put in order corresponding to each 
toner of Yellow Y, Magenta M, Cyanogen C, and Black B, on the form which the 
circulation drive was carried out with the driving roller (driving member) 9, and was 
conveyed by the imprint conveyance belt 10, the sequential imprint of the toner is carried 
out and a color picture is formed. The electrification roll 7 and the electric discharge roll 
8 perform electrification and electric discharge of an imprint conveyance belt, 
respectively. Moreover, an adsorption roller (not shown) is used for form electrification 
for making a form stick to a belt. Generating of ozone can be suppressed by these 
correspondences. With an adsorption roller, while putting a form on an imprint 
conveyance belt from a conveyance way, electrostatic adsorption to an imprint 
conveyance belt is performed. Moreover, by making an imprint electrical potential 
difference low, deleaving after an imprint can weaken adsorption power of a form and an 
imprint conveyance belt, and can perform it only by curvature separation. 
[0007] There are a resistor and a dielectric as an ingredient of the imprint conveyance 
belt 10, and it has the advantage and demerit in each. Since maintenance of a charge is a 
short time, when a resistor belt is used for the imprint of a tandem die, the rise of an 
electrical potential difference also has comparatively few imprints which there is little 
charge impregnation by imprint and four colors follow. Moreover, also when repeatedly 
used for the imprint of the following form, the charge is emitted, and electric reset is not 
needed. However, since resistance changes with environmental variations, it has been 
demerit to influence imprint effectiveness, that it is easy to be influenced of the thickness 
of a form or width of face, etc. 

[0008] On the other hand, there is no spontaneous emmision of the charge with which it 
was poured in in the case of the dielectric belt, and it must control impregnation of a 
charge and emission electrically. However, since a charge is held at stability, paper 
conveyance that adsorption of a form is trustworthy and highly precise can be performed. 
Since the dependency of a dielectric constant to temperature and humidity is also low, it 
serves as a comparatively stable imprint process also to an environment. Since a charge is 
accumulated in a belt whenever an imprint is repeated, a fault is that an imprint electrical 
potential difference becomes high. 

[0009] There is also an imprint drum method which twists record media, such as paper, 
around an imprint drum, is made to carry out four revolutions of this, imprints the 
Magenta on a photo conductor, yellow, cyanogen, and black to a record medium one by 
one for every circumference, and reproduces [ 3rd ] a color picture. According to this 
method, high definition is obtained comparatively, but when record media are pasteboard, 
such as a postcard, there is a trouble that it is difficult to twist this around said imprint 



drum, and a record-medium kind is restricted. 

[0010] The middle imprint method is proposed as a method with which especially a 
record-medium kind moreover is not restricted, without it seeming that good image 
quality is acquired and especially equipment is enlarged to said multiplex development 
method, a tandem system, and an imprint drum method. 

[001 1] Namely, this middle imprint method prepares the middle imprint member which 
consists of a drum which once carries out imprint maintenance of the toner image on a 
photo conductor, or a belt. The toner image according to a Magenta to the perimeter of 
this middle imprint member, the toner image by yellow, By arranging four photo 
conductors in which the toner image by cyanogen and the toner image by black were 
formed, and carrying out the sequential imprint of the toner image of four colors on a 
middle imprint member, a color picture is formed on this middle imprint member, and 
this color picture is imprinted on record media, such as paper. Therefore, without 
enlarging especially equipment, since the toner image of four colors is piled up and 
gradation is adjusted, and it is not necessary to arrange a photo conductor in one train like 
a tandem system possible [ obtaining high definition J, since it moreover is not necessary 
to twist a record medium around a drum, a record-medium kind is not restricted. 
Moreover, there is also a tandem middle imprint method which combined the tandem 
system and the middle imprint method. 

[0012] As equipment which forms a color picture with a middle imprint method, the 
image formation equipment which used the endless belt-like middle imprint member as a 
middle imprint member is illustrated to drawing 4 . 

[0013] Among drawing 4 , 1 1 are a drum-like photo conductor and rotate in the drawing 
Nakaya mark direction. This photo conductor 1 1 is charged with the primary 
electrification vessel 12, subsequently electrification of an exposure part is eliminated by 
the image exposure 13, the electrostatic latent image corresponding to the 1st color 
component is formed on this photo conductor 1 1 , an electrostatic latent image is further 
developed with the Magenta toner M of the 1st color by the development counter 41, and 
the Magenta toner image of the 1st color is formed on a photo conductor 11. 
Subsequently, this toner image is imprinted by the middle imprint member 20 which 
carries out circulation rotation, a circulation drive being carried out by the driving roller 
(driving member) 30, and contacting a photo conductor 1 1. In this case, the imprint to the 
middle imprint member 20 from a photo conductor 1 1 is performed in the nip section of a 
photo conductor 1 1 and the middle imprint member 20 by the primary imprint bias 
impressed to the middle imprint member 20 from a power source 61 . After the Magenta 
toner image of the 1st color is imprinted by this middle imprint member 20, that front 
face is cleaned by cleaning equipment 14, and development imprint actuation of 1 
rotation eye of a photo conductor 1 1 completes said photo conductor 1 1 . Henceforth, a 
photo conductor rotates three times, the cyanogen toner image of the 2nd color, the . 
yellow toner image of the 3rd color, and the black toner image of the 4th color are formed 
on a photo conductor 1 1 one by one for every circumference, using development counters 
42-44 one by one, the superposition imprint of this is carried out for every circumference 
at the middle imprint member 20, and the synthetic color toner image corresponding to 
the target color picture is formed on the middle imprint member 20. In addition, if it is in 
the equipment of drawing 4 , development counters 41-44 interchange one by one for 
every circumference of a photo conductor 11, and development by the Magenta toner M, 



the cyanogen toner C, the yellow toner Y, and the black toner B is performed one by one. 
[0014] Next, the imprint roller 25 contacts the middle imprint member 20 in which said 
synthetic color toner image was formed, and the nip section is fed with the record media 
26, such as paper, from a sheet paper cassette 19. Secondary imprint bias is impressed to 
the imprint roller 25 from a power source 29 at this and coincidence, a synthetic color 
toner image is imprinted on a record medium 26 from the middle imprint member 20, 
heating fixing is carried out, and it becomes the last image. A surface transfer residue 
ruble toner is removed by cleaning equipment 35, returns to an initial state, and equips 
the next image formation with the middle imprint member 20 after imprinting a synthetic 
color toner image to a record medium 26. 

[0015] Conventionally, the resin film belt of half-conductivity and the rubber belt which 
has a fiber reinforcement object are mainly used as a middle imprint member 20 of the 
shape of a starting endless belt. Although what blended carbon black with the 
polycarbonate is conventionally known as a resin film belt of half-conductivity among 
these, recently, the resin film belt (JP,8-99374,A) which uses as a base material the 
polyalkylene terephthalate which aimed at amelioration in [ over bending ] endurance, 
the resin film belt (JP,1 1-170389,A) which uses as a base material the thermoplastic 
polyimide which aimed at amelioration in elasticity are proposed. 
[0016] 

[Problem(s) to be Solved by the Invention] In the image formation equipment of the 
tandem system which uses a conductive endless belt, a middle imprint method, and a 
tandem middle imprint method, it is required by each from a conductive endless belt that 
it should have the reinforcement which is repeatedly equal to continuous duty in respect 
of a device especially crookedness endurance, and creep resistance. 
[0017] Although there are some which have resulted in utilization in the resin film belt of 
half-conductivity of the former part, what is more satisfied with fitness of said demand 
characteristics is called for with high-performance-izing of image formation equipment 
today. 

[0018] Then, the purpose of this invention is in the resin film belt used for the image 
formation equipment of a tandem system, a middle imprint method, and a tandem middle 
imprint method to offer good reinforcement, especially good crookedness endurance, 
creep resistance, the conductive endless belt further equipped with dimensional stability, 
and the image formation equipment using this. 
[0019] 

[Means for Solving the Problem] this invention person came to complete a header and 
this invention for the ability of said purpose to be attained about the glossiness of a 
conductive endless belt by making the ratio of the glossiness of the direction of a driving 
shaft of a belt, and the glossiness of a hoop direction into fixed within the limits, as a 
result of examining various synthetic resin wholeheartedly that said technical problem 
should be solved. That is, this invention is as being shown below. 
[0020] (1) In the imprint of the tandem system which a circulation drive is carried out by 
the driving member, conveys the record medium held by electrostatic adsorption on four 
sorts of image formation objects, and carries out the sequential imprint of each toner 
image at this record medium, and the conductive endless belt for conveyance A direction 
perpendicular to the y-axis and a belt front face is made [ the direction of a driving shaft 
of a belt ] into the z-axis for a x axis and the transit direction of a belt. The glossiness on 



the front face of a belt corresponding to the incident light from the direction of 60 degrees 
of angles made toward a x axis from the z-axis GV, When the glossiness on the front face 
of a belt corresponding to the incident light from the direction of 60 degrees of angles 
made toward the y-axis from the z-axis is set to GH, it is the following formula between 
GV and GH (I). 0.5<GV/GH<2.0 (I) 

It is the conductive endless belt characterized by coming out and realizing the relation 
shown. 

[0021] (2) It is arranged between an image formation object and a record medium, and a 
circulation drive is carried out by the driving member. In the conductive endless belt for 
middle imprint members which once carries out imprint maintenance of the toner image 
formed in said image formation body surface on a self front face, and imprints this to a 
record medium A direction perpendicular to the y-axis and a belt front face is made [ the 
direction of a driving shaft of a belt ] into the z-axis for a x axis and the transit direction 
of a belt. The glossiness on the front face of a belt corresponding to the incident light 
from the direction of 60 degrees of angles made toward a x axis from the z-axis GV, 
When the glossiness on the front face of a belt corresponding to the incident light from 
the direction of 60 degrees of angles made toward the y-axis from the z-axis is set to GH, 
it is the following formula between GV and GH (I). 0.5<GV/GH<2.0 (I) 
It is the conductive endless belt characterized by coming out and realizing the relation 
shown. 

[0022] (3) In the above (1) or the conductive endless belt of (2), it is the conductive 
endless belt with which it comes to add a conductive ingredient as a functional 
component. 

[0023] (4) In the conductive endless belt of the above (3), said conductive ingredient is 

carbon black and it is the conductive endless belt which comes to carry out 0.1-100 

weight section addition to the resinous principle 100 weight section. 

[0024] (5) The above (1) In one conductive endless belt of - (4), it is the conductive 

endless belt whose volume-resistivity values are 106 - 1013ohm, and cm. 

[0025] (6) The above (1) In one conductive endless belt of - (5), it is the conductive 

endless belt which has the fitting section which carries out checking and verifying to this 

driving member in the field of the side in contact with said driving member. 

[0026] (7) In the conductive endless belt of the above (6), said fitting section is the 

conductive endless belt which is the protruding line which protruded continuously along 

the hand of cut. 

[0027] (8) The above (1) It is image formation equipment characterized by using one 
conductive endless belt of - (7), 

[0028] The conductive endless belt of above-mentioned this invention is equipped with 
good reinforcement, especially good crookedness endurance, and creep resistance, and 
has close dimensional accuracy. Moreover, when the fitting section which fits into said 
driving member and conductive endless belt mutually is prepared, the conductive endless 
belt laid [ firmly ] across two or more shafts can prevent the phenomenon which shifts 
crosswise and goes with rotation. Moreover, according to the image formation equipment 
of this invention, a defect is not produced in the use over a long period of time, and a 
good image can be offered. 
[0029] 

[Embodiment of the Invention] Hereafter, it explains per gestalt of operation of this 



invention. Although there are generally a thing with joint and what has nothing joint (the 
so-called seamless belt) in a conductive endless belt, it has set to this invention and you 
may be the thing of a gap. The conductive endless belt of this invention can be used as an 
imprint member of a tandem system, a middle imprint method, and a tandem middle 
imprint method etc., as mentioned above. In the case of the imprint conveyance belt 
which the conductive endless belt of this invention shows to drawing 3 by the reference 
mark 10, it drives by the driving member of driving roller 9 grade, and on the record 
medium conveyed in connection with this, the sequential imprint of the toner is carried 
out and a color picture is formed. 

[0030] Moreover, in the case of the middle imprint member shown in drawing 4 by the 
reference mark 20, the circulation drive of this is carried out by the driving member of 
driving roller 30 grade, and by arranging between the photo conductor drum (latent- 
image supporter) 1 1 and the record media 26, such as paper, the conductive endless belt 
of this invention once carries out imprint maintenance of the toner image formed in the 
front face of said photoconductor drum 1 1 , and, subsequently, imprints this to a record 
medium 26. In addition, the equipment of drawing 4 color-prints with a middle imprint 
method, as mentioned above. 

[0031] In the conductive endless belt of this invention, it is important that the ratio of the 
glossiness of the 2-way in a belt front face takes a predetermined value within the limits. 
That is, as shown in the partial perspective view on the front face of a belt of drawing 1 , 
when a direction perpendicular to the y-axis and a belt front face is made [ the direction 
of a driving shaft of a belt 100 (it is perpendicularly to rotation of a belt) ] into the z-axis 
for a x axis and the transit direction (parallel to rotation of a belt) of a belt 1 00, the ratio 
of the glossiness of the direction of a x axis and the glossiness of the direction of the y- 
axis is made into predetermined within the limits of this invention. Thereby, the balance 
of the kinetic property of the direction of a driving shaft of a belt and the transit direction 
can be optimized, and the conductive endless belt equipped with good crookedness 
endurance and creep resistance can be realized. 

[0032] Correspond to incident light from the direction of 60 degrees of angles 
specifically made toward a x axis from the z-axis to illustrate. DIN67 Correspond to the 
incident light which makes the glossiness on the front face of a belt defined by 530 
toward the y-axis from GV and the z-axis from the direction of 60 degrees of angles. 
When the glossiness on the front face of a belt defined by DIN67530 is set to GH, it is the 
following formula between GV and GH (I). 0.5<GV/GH<2.0 (I) 
It is the following type preferably (II). 0.5<GV/GH<1.5 (II) 

It considers as the conductive endless belt with which it comes out and the relation shown 
is realized. For example, big-Gardner (Byk-Gardner) Hayes-grotesque 
SURIFUREKUTO meter can perform measurement of the glossiness according to this 
DIN67530. • 

[0033] the ratio of the glossiness of the above-mentioned range ~ GV/GH can be 
obtained by choosing ingredient combination and the process condition of a belt 
appropriately. If it says from the field of combination, while there is an inclination near 
GV=GH by single resin compared with a filler addition system and the blend system of 
two or more sorts of resin, by the blend system of two or more sorts of resin, GV=GH is 
approached, so that the compatibility of resin is good, and what has bad compatibility has 
the inclination of GV>GH. moreover ~ a process condition — extrusion ~ a mouthpiece 



(dice) to a path, when the path of a sizing mandrel is to some extent large (inflation), or 
in being to some extent small (deflation), it surmises that there is an inclination of 
GV<GH -- having -- on the other hand - extrusion - a mouthpiece -- it becomes 
GV=GH when a path and the diameter of a sizing mandrel are near (straight). Therefore, 
by combining these monograph affairs appropriately, it is thought that the relative 
relation between GV and GH is determined, and, thereby, desired glossiness ratio 
GV/GH is obtained. 

[0034] In this invention, if the range of the above-mentioned glossiness conditions is 
satisfied, especially the base material to be used is not restricted but can use suitably the 
resin ingredient generally used. For example, a polyamide 12, acrylonitrile-styrene 
butadiene rubber, Acrylonitrile-ethylene propylene-styrene, a polyamide 6, a polyamide 
66, polyacetal, Pori polymethylmethacrylate, polyvinylidene fluoride, vinyl fluoride Pori 
6 ethylene propylene fluoride, Pori 3 fluoride ethylene, Pori (ethylene- 
tetrafluoroethylene), A polyacrylonitrile, polyarylate, polybutylene terephthalate, A 
polycarbonate, a polyether ether ketone, polyether imide, Polyether sulphone, 
polyethylene, polyethylene terephthalate, Polystyrene, polyphenylene oxide, polysulfone, 
etc. again These, thermoplastics, especially a polymer alloy, a polymer blend with 
thermoplastic elastomer, etc. can be mentioned, desirable — a polyamide 12 and 
acrylonitrile-styrene butadiene rubber - polyamides 12, these polymer alloys, and a 
polymer blend are used more preferably. 

[0035] In the conductive endless belt of this invention, a conductive ingredient can be 
added as a functional component to a base material, and conductivity can be given or 
adjusted. It is not limited especially as a conductive ingredient. In this case, lauryl 
trimethylammonium, Stearyl trimethylammonium, octadecyl trimethylammonium, 
Dodecyl trimethylammonium, hexadecyl trimethylammonium, The perchlorate of a 
denaturation fatty acid and dimethyl ethylammonium, a chlorate, borofluoric acid acid 
chloride, a sulfate, an ETOSARUFETO salt, and a halogenation benzyl salt (a benzyl 
bromide salt — ) a benzyl-chloride salt etc. — etc. - cationic surfactant [, such as the 4th 
class ammonium, ]; - an aliphatic series sulfonic acid - Fatty alcohol sulfate, a higher- 
alcohol ethyleneoxide addition sulfate, anionic surfactant [, such as a higher-alcohol 
phosphoric ester salt, ]; — amphionic surface active agent [, such as various betaines, ]; ~ 
higher-alcohol ethyleneoxide ~ Antistatic agents, such as nonionic antistatic agents, such 
as polyethylene glycol fatty acid ester and polyhydric-alcohol fatty acid ester, the radical 
(a hydrogen radical and a carboxyl group — ) which has active hydrogen to which metal 
salt [ of the 2nd group of the periodic table of the metal salt;calcium(C104) 2 grade of the 
1st group of the periodic table, such as L1CF2S02, NaC104 and LiBF4, and NaCl, ]: and 
these antistatic agents react with isocyanate What has [ one or more ] the first class 
thru/or the second class amine radical, etc. is mentioned, furthermore - again - these and 
polyhydric alcohol (1,4-butanediol and ethylene glycol — ) A complex with the 
derivatives, such as a polyethylene glycol and propylene glycol, Or ion electric 
conduction agents, such as a complex with ethylene glycol monomethyl ether, ethylene 
glycol monoethyl ether, etc.; KETCHIEN black, Conductive carbon, such as acetylene 
black; SAF, IS AF, HAF, Carbon for rubber, such as FEF, GPF, SRF, FT, and MT; The 
carbon for color ink which oxidized, A metal and metallic oxides, such as; tin oxide, such 
as pyrolysis carbon, natural graphite, and artificial graphite, titanium oxide, a zinc oxide, 
nickel, and copper; conductive polymers, such as the poly aniline, polypyrrole, and 



polyacethylene, etc. can be illustrated. 

[0036] the case where the conductive ingredient of the addition to the base material of 
these conductivity ingredient is carbon black — the resinous principle 100 weight section 
- receiving — the 0.1-100 weight section - it can consider as 1 - 50 weight section 
preferably, and, thereby, the volume-resistivity value of an elastic material layer can be 
preferably adjusted to 107-1 01 2ohm and cm 106 to 1013 ohm-cm. 
[0037] Moreover, in this invention, in addition to an above-mentioned component, other 
functional components can be added within limits which do not spoil the effectiveness of 
this invention, for example, various fillers, a coupling agent, an antioxidant, an unguent, a 
finishing agent, a pigment, an ultraviolet ray absorbent, an antistatic agent, a dispersant, a 
neutralizer, a foaming agent, a cross linking agent, compatibility-ized material, etc. can 
be blended suitably. 

[0038] Although the thickness of the conductive endless belt of this invention is suitably 
selected according to gestalten, such as an imprint conveyance belt or a middle imprint 
member, it is within the limits of 50-200 micrometers preferably. 

[0039] moreover, to the conductive endless belt of this invention As an alternate long and 
short dash line shows to drawing 2 , to the field of the side in contact with driving 
members, such as the driving roller 9 in the image formation equipment of drawing 3 , or 
the driving roller 30 of drawing 4 The fitting section (not shown) formed in this driving 
member and the fitting section which fits in may be formed. The conductive endless belt 
of this invention A gap of the cross direction of a conductive endless belt can be 
prevented by making it run by carrying out fitting to the fitting section (not shown) which 
prepared such the fitting section and prepared this in the driving member. 
[0040] In this case, although said especially fitting section is not restricted, as shown in 
drawing 2 , it is desirable [ the section ] to consider as the protruding line which 
continues along the hoop direction (hand of cut) of a belt, and to make it make the slot 
which formed this in the peripheral surface of driving members, such as a driving roller, 
along the hoop direction carry out fitting. 

[0041] In addition, although drawing 2 (a) showed the example which prepared one 
continuous protruding line as the fitting section, this fitting section may arrange and 
protrude on a single tier along the hoop direction (hand of cut) of a belt, and the two or 
more fitting sections may be prepared, or it may prepare much heights in ( drawing 2 (b)) 
and the crosswise center section of the belt. Furthermore, not the protruding line shown in 
drawing 2 as the fitting section but the slot along the hoop direction (hand of cut) of a belt 
is prepared, and it may be made to carry out fitting to the protruding line which formed 
this in the peripheral surface of driving members, such as said driving roller, along the 
hoop direction. 

[0042] Although especially the conductive endless belt of this invention is not restricted, 
it is desirable to set 10 micrometers or less of surface roughness especially to 6 
micrometers or less and 3 more micrometers or less by the ten JIS average of roughness 
height Rz. 

[0043] Moreover, although the thing of the middle imprint method shown in the thing 
and drawing 4 of the tandem system shown in drawing 3 as image formation equipment 
of this invention using the conductive endless belt of this invention or the thing (not 
shown) of a tandem middle imprint method can be illustrated, it is not limited to these. In 
addition, in the case of the equipment of drawing 4 , an electrical potential difference can 



be impressed to the driving roller or drive gear which rotates the middle imprint member 
20 of this invention from the proper power source 61, and impression conditions can 
choose the impression whose electrical potential difference in this case carries out weight 
of the alternating current to impression or a direct current of only a direct current timely. 
[0044] Especially the process of the conductive endless belt of this invention should not 
be restricted, and can be manufactured by kneading a base material component and 
functional components, such as a conductive ingredient, with a 2 shaft kneading machine, 
for example, carrying out extrusion molding of the obtained kneading object using an 
annular dice. Or a powder coating method, a dip method, or centrifugal casting methods, 
such as electrostatic coating, are suitably employable. 
[0045] 

[Example] Hereafter, this invention is explained based on an example, 
the example 1 polyamide 12 resin (product [ made from die cel-TEGUSA ], die amide 
LI 940) 100 weight section, and DIN « a turnip — the conductive endless belt which has 
100 micrometers in the bore of 245mm and thickness and a dimension with a width of 
face of 250mm was obtained by carrying out melting kneading of the rack (DENKI 
KAGAKU KOGYO K.K. make) 30 weight section with a 2 shaft kneading machine, and 
carrying out extrusion molding of the obtained kneading object. Under the present 
circumstances, the sizing mandrel with a circular ring dice of with a bore of 240mm and 
an outer diameter of 245mm was used, the glossiness GH and GV of this conductive 
endless belt — big-Gardner (Byk-Gardner) Hayes - grotesque — it measured using 
SURIFUREKUTO meter No.4601 . Moreover, the count of bending-proof was measured 
using ************_ proof of Make [ machine / Oriental energy ]. Furthermore, it is JIS 
about measurement of tension creep. The temperature of 25 degrees C performed in 1200 
hours according to the K71 15 examining method. Measurement of the rate of volume 
resistivity was performed to ohm-meter R8340A by ADVANTEST CORP. 
(ADVANTEST) at the temperature of 20 degrees C, and 50% of relative humidity further 
again measurement electrical-potential-difference 100V using what connected sample 
chamber R 12704 A as a measuring device. 

[0046] It replaced with example 2 polyamide 12 resin, and using polybutyrene 
terephthalate resin (the Toray Industries, Inc. make, TOREKON 1401X06), except 
having used the sizing mandrel with a circular ring dice of with a bore of 120mm and an 
outer diameter of 245mm, the conductive endless belt was produced like the example 1, 
and it measured like the example 1 . 

[0047] example 3 polyamide 12 resin - replacing with - acrylonitrile-butadiene-styrene 
resin (the product made from Die Cel Polymer --) the cevian V510 80 weight section and 
a thermoplastic polyether elastomer (the Toyobo Co., Ltd. make — ) a polymer blend with 
the pel PUREN E-450B20 weight section - as a base material -- using - DIN - a turnip - 
- except having carried out 30 weight sections combination of the rack (DENKI 
KAGAKU KOGYO K.K. make) to the base material, the conductive endless belt was 
produced like the example 1 , and it measured like the example 1 . 
[0048] It replaced with example 4 polyamide 12 resin, and using the acrylonitrile- 
butadiene-styrene resin (product [ made from Die Cel Polymer ], cevian V510) 100 
weight section as a base material, except having carried out 30 weight sections 
combination of the antistatic agent (the Ciba-Geigy make, IRUGA stat P-18) to the base 
material, the conductive endless belt was produced like the example 1, and it measured 



like the example 1 . 

[0049] It replaced with example of comparison 1 polyamide 12 resin, and using the 
polycarbonate resin (Teijin formation Make and pan light K1300Y) 100 weight section as 
a base material, except having carried out 30 weight sections combination of the antistatic 
agent (the Ciba-Geigy make, IRUGA stat PI 8) to the base material, the conductive 
endless belt was produced like the example 1 , and it measured like the example 1 . 
[0050] It replaced with example of comparison 2 polyamide 12 resin, and using the 
polyvinylidene fluoride resin (Elf Atochem make, KAINA 760) 100 weight section as a 
base material, 30 weight sections combination of the antistatic agent (the Ciba-Geigy 
make, IRUGA stat P-18) was carried out to the base material, and except having used the 
sizing mandrel with a circular ring dice of with a bore of 120mm and an outer diameter of 
245mm, the conductive endless belt was produced like the example 1, and it measured 
like the example 1 . 

[0051] Moreover, the image formation equipment of a tandem system using the imprint 
conveyance belt which showed the conductive endless belt of the above-mentioned 
example and the example of a comparison to drawing 3 was equipped, imprint equipment 
was repeated, and the durability test of 100,000 sheets of A4 forms was performed. The 
result of this trial was evaluated about image nature. 

[0052] the ratio of the above-mentioned glossiness GH and GV and glossiness — the 
result of GV/GH, the count measured value of bending-proof, tension creep, a volume- 
resistivity value, and a durability test is shown in the following table 1. In addition, the 
example was made or more into 100 about front Naka and the count of bending-proof, 
and it indicated by the characteristic as a count of a crease-proof. 
[0053] 

[Table 1] 
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45 


30 


60 


60 


60 


30 




50 


55 


55 


35 


25 


65 


Gy/G H (-) 


0.90 


0.55 


1.09 


1.71 


2.40 


0.46 




100 Kl± 


100 RJi 


100 Sl± 


ioo jy± 


12 


40 




0.10 


0.10 


0.10 


0.13 


0.20 


0.18 




1X10 10 


1X10 10 


5X10 9 


2X10 10 


1X10 10 


2X10 10 


H*tt(l03fl» 


OK 


OK 


OK 


OK 


NG 


NG 



[0054] Having a predominance with the conductive endless belt of an example 
remarkable in respect of crookedness endurance and creep resistance was checked from 
the result of the above measurement and a trial. 
[0055] 

[Effect of the Invention] As explained above, according to this invention, it has close 
dimensional accuracy and the conductive endless belt excellent in reinforcement 
especially crookedness endurance, and creep resistance can be offered. Moreover, 
according to the image formation equipment of this invention using the conductive 



endless belt of this this invention, there is no defect also in prolonged use and a good 
image can be obtained. 



[Translation done.] 



